Abstract: We studied denning chronology, den use, and den characteristics of the Louisiana black bear (Ursus americanus luteolus) in the remnant bottomland hardwood forests of the Tensas River Basin in northeastern Louisiana. We monitored 20 radio-collared bears (12 F, 8 M) for 30-den years during 1988-89, 1989-90, and 1990-91. Pregnant females (n= 9) entered dens earlier (P = 0.0002), emerged later (P = 0.0003), and denned longer (P = 0.0004) than all other bears. Pregnant females denned for an average of 142 days; they entered dens as early as 26 November and emerged as late as 30 May. At least 45 % (n = 13) of bears used > 1 den site during a denning season. Some (34%, n = 10) bears displayed some winter activity, and an adult male did not den during 1 year of the study. Bears denned in elevated cavities in bald cypress (Taxodium distichum) (n = 17), overcup oak (Quercus lyrata) (n = 2) and sycamore (Platanus occidentalis) (n = 1), ground nests (n = 17), and brushpiles (n= 7). Tree dens were used by 80% (n = 12) of all adult females and 68% (n = 15) of all adults. Only 1 bear, an adult male, reused a den (cypress). Bears denning in trees were less vulnerable to human disturbance than ground-denning bears. Availability of denning sites does not appear to be a limiting population factor but forestry management practices should be directed toward conserving forested wetlands and den trees, maintaining thick cover for ground dens, and reforestation. 
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STUDY AREA
The 620 km2 Tensas River Basin study area was located in northeastern Louisiana in the alluvial plain of the Mississippi River (Fig. 1) . The approximate center of the study area was located at about 32?20' north latitude and 91 ?23' west longitude. Within the Tensas Basin, bears existed almost exclusively in approximately 40,000 ha of fragmented, bottomland hardwood forest, located in the Parishes of Madison and Tensas and adjoining portions of East Carroll, Richland, and Franklin. About 80% of bear habitat was in public ownership in the 24,000-ha Tensas River National Wildlife Refuge and the adjacent 8,000-ha Big Lake Wildlife Management Area. Approximately 2,800 ha of privately owned forest was located within or adjacent to the Tensas/Big Lake complex, which was entirely surrounded by agricultural lands. The remainder of forest in the study area was located within 21 km of the Tensas/Big Lake complex and existed as insular tracts ranging in size from < 16-1,350 ha.
Elevations on the study area ranged from 18 to 26 m and the majority of soils were classified in the Sharkey and Tensas-Sharkey Associations (Weems et al. 1982 ). The forests were seasonally flooded due to heavy winter and spring rains, flat topography, and poor drainage. This flooding regime contrasted with many other bottomland hardwood forests located in the Lower Mississippi River Valley (e.g., the White River Basin in southeastern Arkansas [Smith 1986 ]) that were subject to overflow or backwater flooding. The Tensas forests were composed of second-and third-growth stands in the 40-to 80-year age class. The study area was interspersed by the Tensas River, cypress sloughs, bayous, natural lakes, agricultural lands, oil wells, and gravel and hard-surface roads including Interstate 20 that ran east-west across the northern portion of the study area.
Overstory 
METHODS
Black bears were captured with Aldrich foot snares. Bears were fitted with motion-sensitive radio collars equipped with leather or cotton breakaway spacers (Hellgren et al. 1988) , and released at their capture sites. Ages were estimated from cementum annuli counts in premolar cross-sections (Willey 1974) . Age classes were defined as yearlings (1-to 2-year-olds), subadults (2-to 3-year-olds and 3-year-old females that had not reproduced), and adults (all other bears 23 years old).
Ground and aerial radiotracking were used in an attempt to locate bears 1-3 times per week. Den entrance was defined as the midpoint date between the last active location and the first location in the den. Den location was determined by ground or aerial observations or by repeated triangulations in the same location. Den emergence was defined as the midpoint date between the last location in the den and first location away from the den site as determined by observation or triangulation. However, we considered bears to be denned as long as they continued to occupy a tree den, nest, or brushpile, even if they changed locations. When den occupancy ceased and continuous movements began we considered their denning period ended. Denning-period length was calculated as the number of days elapsed between the midpoint dates of den entrance and emergence. Denning-chronology data were analyzed with respect to age-sex group and reproductive status using the Wilcox-Mann-Whitney test (Steel and Torrie 1980). Den sites were visited to verify onset and cessation of denning and to document den type, den characteristics, site characteristics, den habitat, and reproduction. Dens were classified as tree cavities, ground nests, or brushpiles. Brushpile dens were defined as a felled treetops or other brushpiles that contained beds and provided top cover and cover on >3 sides. Ground nests were defined as constructed beds with no top cover and cover on <3 sides. Dencavity heights, tree heights, and tree lean were measured with a clinometer. Height measurements were calculated from ground level to the center of the cavity and to the top of the crown. Cavity directions were determined with a hand-held compass. Tree diameters were measured at breast height (or above the swell on buttressed trees). Visibility at nest and brushpile sites was estimated as the greatest distance from which the denned bears were visible to the observer.
RESULTS
We studied the denning activities of 20 bears ( Denning Chronology Denning-chronology data were obtained for 29 bears (Table 1 ). An adult male did not den during 1989-90 and was not included in calculating denning statistics. Pregnant females entered dens earlier (P = 0.0002), emerged later (P = 0.0003), and denned longer (P = 0.0004) than other bears. Females entered dens earlier (P = 0.0005), emerged later (P = 0.0309), and denned longer (P = 0.0013) than males. Average female denning period was 104 days. Adult bears entered dens earlier (P = 0.0413), emerged later (P = 0.0101), and denned longer (P = 0.0276) than subadults. Average adult denning period was 95 days. Three adult males and 1 subadult male denned for < 30 days (x = 21 days, range = 6-27). Movements not influenced by our activities were recorded for 18 (60%) bears in January, 13 (43%) in February, and 14 (47%) in March. These included pre-and post-denning movements, changing den sites, and foraging and returning to ground nests. Fresh scat were observed throughout the winter at the dens of 10 bears; 80% of these were ground nesters.
Den Use
Three types of dens were used by monitored bears: tree dens (62%), ground nests (28%), and brushpiles (21%) ( Table 2 ). Three bears used 2 different den types during the study.
At least 45 % (n = 13) of the bears used > 1 den site in the course of a denning season. No pattern in sex and age groups was apparent among multiple-site users. One pregnant female changed tree dens in both years that she was monitored. In late December 1989, she changed dens for unknown reasons and whelped at least 1 cub in the second tree. Between 11 and 26 January, after rising floodwaters filled the cavity of her cypress den with about 1 m of water, she moved to another cypress about 100 m away. A dead cub was found floating in the flooded cavity on 27 January. We were unable to determine if any other cubs survived.
Consecutive-year denning data were recorded for 10 bears. Four of these changed the type of den they used. An adult male reused a cypress den. An adult male that did not den during his first year of monitoring used a tree den the following year.
Den Characteristics
Den Trees. -We recorded use of 20 dens in elevated tree cavities. Seventeen (85%) of the den trees were bald cypress, 2 were overcup oak, and 1 was a sycamore stump. Only 1 of the den trees was dead (an overcup oak).
We measured Fresh scats were found at nest sites throughout our study indicating that bears were occupying nests yet continued to forage. Apparently, some foods remain available to bears throughout the winter in the Tensas Basin.
Our understanding of ground-den chronology was equivocal because we could not approach the bears close enough to observe their den type and actual location without disturbing them. However, bears denning in brushpiles where no visual contact with observers was made did not abandon dens. Groundnest abandonment by bears in the southeastern coastal plain was also reported by Smith (1986) In late spring, floodwaters may delay den emergence, particularly when females with new cubs are using den trees.
Although we do not claim that tree dens are essential for survival in bottomland hardwood forests (since other types of dens are also used successfully), they appeared to be important den sites in the Tensas Basin. Advantages of tree dens over ground dens could include factors such as energy conservation (Johnson et al. Tietje et al. 1986 ). The swamp habitat, in which a majority of Tensas Basin tree dens were located, would appear to increase the security of these dens compared to ground dens. However, we did not study availability of den trees within bear home ranges. Bears that consistently used ground dens might have used areas that did not have den trees, or perhaps, den trees within their ranges were already occupied by other bears.
In the coastal plain, only Taylor (1971) and Smith (1985) also reported high use of tree dens. The bears studied by Taylor (1971) in the Atchafalaya Basin of Louisiana used elevated cavities in hollow cypress, green ash, and tupelo gum (Nyssa aquatica). On White River National Wildlife Refuge, females exclusively used tree dens, but males used trees and ground nests (Smith 1985) . Five species of trees were used as dens, mainly overcup oak (61%) and cypress (17%). Reuse of tree dens on White River was 26% compared to 10% on Tensas. The characteristics of the tree dens in the Tensas Basin were similar to those reported by Taylor (1971) and Smith (1985) , but Tensas dens were generally larger and cavity entrances higher.
The ground nests observed in our study were similar in size, construction, and site characteristics to nests reported by Smith (1985) and Hellgren and Vaughan (1989). However, we report for the first time the use of brushpiles, an elevated stump cavity, and stacked palmetto nests for ground dens in a southeastern coastal plain population.
MANAGEMENT IMPLICATIONS
Although the availability of den sites did not appear to be a limiting population factor in the bottomland hardwood forests of the Tensas Basin, the conservation of these sites (particularly forested wetlands) should be a part of any bear management program. Private landowners and public land-management agencies should be encouraged to protect den trees and allow for recruitment of potential den trees into bear habitat. The presence of den trees can be promoted by protecting snags and cavity trees from harvest, by implementing no-logging buffer strips around sloughs, lakes, and waterways, and by managing for potential den tree species such as cypress, tupelo gum, overcup oak, sycamore, and green ash. Thick cover for ground denning can be improved by retaining logging slash following timber harvests, protecting switchcane and
